The roots of Astragalus species represent a very old and well-known drug in traditional medicine for its usage as an antiperspirant, diuretic and tonic drug. It has also been used in the treatment of diabetes mellitus, nephritis, leukemia and uterine cancer. 2) In the district of Anatolia, located in South Eastern Turkey, an aqueous extract of the roots of Astragalus is traditionally used against leukemia and for its wound-healing properties. Known biologically active constituents of Astragalus roots represent two major classes of compounds, polysaccharides and saponins.
2) Astragalus polysaccharides are already known to have anticancer and immune enhancing properties in both in vitro and in vivo experiments. [3] [4] [5] Chemical studies on Astragalus saponins have reported the presence of cycloartane-type triterpenoid glycosides which were found to exert biological activities (e.g. anti-inflammatory, analgesic, diuretic, hypotensive and sedative effects). 6) Our earlier investigations performed on Astragalus species resulted in the isolation of a series of cycloartane-type triterpenic saponins, [7] [8] [9] [10] [11] [12] [13] as well as the compounds which were evaluated in lymphocyte stimulation tests showed immunomodulatory activity. The activity is relatively potent and thereby deserves further attention. 8) We previously reported the isolation and the structure determination of macrophyllosaponins A-D from Astragalus oleifolius. 7) In our continuing search, we have isolated a novel cycloartane-type triterpene glycoside, named as macrophyllosaponin E (1). This paper deals with the isolation and the structural elucidation of 1.
The high resolution electrospray ionization Fourier transformation mass spectrometry (HR-ESI-FT-MS) spectra of 1 exhibited ion peak for [MϩNa] ϩ at m/z 839.4721, which is compatible with the molecular formulae C 42 H 72 O 15 .
Taking into account the results of our comprehensive 1 Hand 13 C-NMR studies and previous knowledge derived from metabolites isolated from the genus Astragalus, [7] [8] [9] [10] [11] [12] [13] C-NMR data (Table 1) To complete the assignment of the chemical shifts of the triterpene skeleton and its substitution pattern had to be determined for which task the 1 H-1 H-correlation spectroscopy (COSY) spectrum proved to be most useful. Detailed examination of this spectrum indicated the presence of seven spin systems (Chart 2). In order to establish the interfragment relationship, a heteronuclear multiple-bond correlation experiment (HMBC) was performed (Chart 2). Thus, the anomeric proton at 13 C-NMR data for C-24 is comparable to those reported for analagous compounds having a 24(S) configuration. 15, 16) It has to be mentioned that the 13 C-NMR data can be regarded as characteristic parameters in the determination of absolute configurations of C-24. In the case of 24(R) configuration d C-24 gives resonance at 80.0-80.5 ppm, 17, 18) while for the 24(S) configuration d C-24 gives resonance at 77.0-77.2 ppm. 15, 16) Additionally, the relative configurations of the oxygenated carbon atoms were determined from the magnitude of the vicinal proton-proton coupling constants to be: C-1 (a-OH; 
Experimental
General The 1D-and 2D-NMR spectra were obtained on a Bruker 1 H-and 13 C-Assignments of 1, (in CD 3 OD; at 500 and 125 MHz, Respectively) 
